
The Construction Stormwater
 Program



Construction Activity Threats
•

 
Two-fold –

 
construction projects have the 

potential to cause impacts to our beneficial 
uses of water both during and after the 
project.

•
 

During –
 

potential for sediment erosion 
discharges.

•
 

After –
 

potential for pollutant export and 
hydromodification

 
impacts as a result of how 

the new landscape functions.



Who needs coverage

1) All sites that disturb more than one 
acre

2) All sites that are less than one acre but 
part of a “larger plan of development”

3) All sites that are thought to be a 
threat to water quality, as deemed by 
the appropriate RWQCB



+

+

=Construction 
WQ threats



Permit Reissuance Goals
1) Adopt a risk-based

 
permit approach-

 “not all sites are created equal”
2) Improve “performance”

 
measurement

 of program
3) Establish standards to avoid, minimize   

and mitigate post-construction
 

impacts 
associated with all new and re-

 development projects triggering the 
construction activity permit



Population and New 
Development Pressure –

 Projected for CA between 1990 
and 2040





Exurbanization 
in the Sierra 
Foothills
from “New Geographies 
of the American West” 
by William Travis



Sediment Discharges











Risk Approach

•
 

Three risk categories
•

 
Aimed at sediment transport and 
receiving water risk of construction 
activities “normal distribution”

 assumption (most projects should not be 
high risk)

•
 

Incentives/requirements linked to risk.



Direct Erosion / Sediment Control 
Requirements

•
 

Old model used SWPPP as main vehicle
•

 
New approach to use Rain Event Action 
Plan (REAP) as primary tool (SWPPP 
becomes more a master 
document/library)

•
 

Requirements based on risk
•

 
Prevention and planning incentives



Performance Measurement 
for Storm Water Program

WQ 
Outcomes

Behavioural 
Outcomes

WQ Outputs

Behavioral Outputs

MS4s monitor receiving water outcomes 

MS4s measure pollution prevention

MS4s generate new financial mechanisms

Dischargers monitor effluent quality 

Dischargers monitor hydromodification changes

Water Boards to compile and share information 
with all (e.g., CIWQS, SWAMP, etc.)

MS4s and Water Boards conduct and record 
inspections / audits

MS4s and WBs record violations 

Stream Protection

Desired Outcomes

Non-Filers Become Filers

Compliance w/ 
Numeric Effluent  
Limits

Possible Measures 

Compliance w/ 
“Narrative”

 
Requirements



Program “Performance”
 

Elements

•
 

Certification and training expectations
•

 
Effluent monitoring = feedback for site 
amd

 
program

•
 

Receiving water monitoring = feedback 
for “water quality outcome”

 goals/objectives



Traditional Role of Monitoring in 
NPDES Construction Permits

•
 
to determine discharger compliance 
with effluent limitations 

•
 
to determine discharger compliance 
with receiving water standards; and

•
 
to inform the community regarding 
overall permit and program 
effectiveness



Performance Measurement for 
Storm Water Program 

(cont’d)In order to become truly performance 
based, we need to:

•
 

evaluate site-specific performance 
(feedback for site "operators"); 

•
 

determining compliance with permit 
requirements;



Performance Measurement for 
Storm Water Program 

(cont’d)
•

 
characterize construction site effluent, 
regionally and statewide; and

•
 

characterize the relationship between 
construction site runoff and receiving 
water impacts (or beneficial use 
support).



Performance Measurement for 
Storm Water Program 

(cont’d)
•

 
Bottom line: we need good data to move 
the program forward

•
 

We’ll need to rely on site operators, 
monitoring coalitions, contracted 
monitoring efforts to gather the data 
necessary to measure performance



Performance Measurement for 
Storm Water Program 

(cont’d)
•

 
FYI-If we don’t do it, USEPA Effluent 
Limit Guidelines (ELGs) may take 
precedence

•
 

USEPA ordered to promulgate 
Construction and Development ELGs
•

 
Proposed rule-12/08

•
 

Final rule-12/09



Evaluating Site-Specific 
Performance

•
 

Propose using Action Levels and 
Numeric Effluent Limits

•
 

Modified Universal Soil Loss Equation 
(MUSLE) used to calculate site-specific 
turbidity Action Levels



Evaluating Site-Specific 
Performance (cont’d)

•
 

Action Levels are less than Numeric 
Effluent Limits

•
 

Numeric Effluent Limits will represent 
the point at which there is consensus 
that the site is not doing what it should 
to comply



Evaluating Site-Specific 
Performance (cont’d)

•
 

Discharger can and should evaluate site 
performance

•
 

It’s up to the State Water Board to 
provide tools to do this



Determining Permit 
Compliance

•
 

Site operators, regulators or third 
parties can monitor for permit 
compliance   

•
 

Compliance dictated by exceedances
 

of 
Numeric Effluent Limits



Characterizing Effluent from 
Construction Sites (Regionally 

and Statewide)
•

 
Need to fund major data-gathering 
efforts   

•
 

Need to bring together monitoring 
coalitions, regional monitoring efforts, 
etc.  



Linking Construction Site Runoff 
to Receiving Water Quality and 

Beneficial Uses
•

 
Crucial if we are to reach the “top of 
the pyramid”

•
 

Need to bring together monitoring 
coalitions, regional monitoring efforts, 
etc.



Post-Construction Impacts



Hydrologic Cycle

From Lake (2004)





Hydrologic Changes

Ru
no

ff

Time

Pre-Development

Urbanization tends to 
increase storm water 
runoff:

peak flows 

volume 

frequency

Post-Develop.

From Haltiner (2006)



After Lane (1955) as cited in Rosgen (1996)



Channel Changes Associated with Urbanization



Post-Construction Impacts

Sources of Impairment (USEPA 
2006)













1950's – Sacramento Area
2000's – Sacramento Area



MS4 Coverage







Channel Changes Associated with Urbanization



Post-Construction Standards

•
 

Design to mimic pre-development water 
balance

•
 

Preserve existing time of concentration

•
 

Protect channels



Post Construction Standards

Pre = Post Development Water 
Balance

•
 

Based on NRCS Hydrologic Soil Groups 

•
 

Hydrologic Soil Groups based on soil 
texture, runoff potential, and water 
transmission rate



NRCS Hydrologic Soil Groups

Very LowHighClayD

LowModerately 
High

Clay loam C

ModerateModerately LowSandy loam  B

HighLowSandA

Water 
Transmission 

Rate

Runoff 
Potential

Example Soil 
Texture

HSG



Hydrologic Soil Groups

Blue = B
 Pink = D

Source:  http://websoilsurvey.nrcs.usda.gov/app/



From Georgia Stormwater Manual



From Georgia Stormwater Manual



Post-Construction Solutions



Ways to mimic pre- 
development water 

balance and Tc
–

 
Soil quality improvement 
(porosity)

–
 

Native and drought tolerant 
vegetation

–
 

Trees
–

 
Permeable pavement

–
 

Riparian buffers
–

 
A general reduction of 
connected, impervious surfaces 
in runoff pathways

–
 

Bioretention
–

 
Disconnected downspouts/rain 
chains/rain barrels



Id e a l  S o i l  S t r u c t u r e  f o r  P la n t  G r o w t h

M i n e r a l
4 5 %

O r g a n i c  
M a t t e r

5 %

W a t e r
2 5 %

A i r
2 5 %







Rain chains and 
mulch combo

Sacramento





















Questions?

•
 

eberntsen@waterboards.ca.gov

•
 

(916) 341-5911
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